Almost everything about the Amazon River is truly gigantic and amazing. It crosses more than 7,000 km. The area from which water and materials drain into the Amazon River from higher lands to the river's lowland plains covers about 7 million km2. This area connects aquatic and terrestrial ecosystems that contain 20% of the Earth's fresh water and most of the Earth's diversity of living organisms. Humid areas, where bodies of water directly affect biodiversity, cover 30% of Amazonia. Water in various forms, from flying rivers in the form of clouds, to rainfall, to flow of water from highlands to lowlands, is a major factor affecting biodiversity Amazonia. You can see this effect all over Amazonia, and water has controlled the ecosystem of this area for many years. The Amazon contains numerous species that together form a complex forest, both on land and underwater.
THE BIGGEST RIVER ON EARTH
Amazonia is the area drained by the Amazon River, and Amazonia covers about 7 million km 2 . This massive area contains a large proportion of the world's microbial, animal, and plant species that together form a complex forest, both above ground and underwater. Almost everything about this mighty river is truly gigantic and amazing. The Amazon crosses more than 7,000 km of northern South America, from the Apurímac River at the Andes Mountains of south Peru to the Atlantic Ocean in north Brazil (Figure 1 ).
Water is the main constituent of cells. It is essential for life because biological functions, such as respiration, photosynthesis, and digestion, happen in water. Rivers, streams, underground water, and clouds connect and sustain every living organism in the Amazonian forest. Therefore, water is the source of Amazonia's biodiversity.
The Amazon River is about 9 million years old. During the rainy season, the Amazon River can be up to 50 km wide at certain places. A water basin, or watershed, is the area where water and materials, such as sand, living organisms, trunks, and fragmented leaves, are drained through streams and rivers, moving from the watershed's higher lands to its lowland plains, because of gravity. This downhill flow of water connects aquatic and terrestrial ecosystems in the Amazon River's watershed, which covers a bigger area than the whole of Europe and contains 20% of all the freshwater in the world. Amazonia also houses most of the Earth's diversity of living organisms [1] .
In Amazonia, we can find between 4,000 and 15,000 plant species (including Brazil nut and açaí), >400 mammal species (including jaguars, sloths, and bats), >1,300 bird species (including toucan and harpy eagle), >400 reptile species (including boa snakes and caimans), >400 amphibian species (including tree frogs), and around 3,000 freshwater fish species (including Northern South America, as mapped by Shuttle Radar Topographic Mission (http://dds.cr. usgs.gov/srtm/). The area from which the larger image is taken is indicated by the box over the picture of the earth in the upper right corner. The larger image shows differences in altitude above sea level represented by colors: green indicate lower lands, where big rivers are; yellow indicate the old exposed rocks and soils; and white indicate mountain ranges, the Andes. piranhas and pirarucu). The diversity of smaller life forms is harder to estimate, and scientists have described more than 100,000 invertebrate species, like insects and spiders. The number of fungi and algae species are also difficult to estimate and many new species are being described every month. All this biodiversity is dependent on the unique water dynamic found in the region.
RIVERS THAT CAN FLY
Amazonia is a tropical landscape covered mainly by rainforests. The rain that falls on Amazonian rivers and forests comes from evaporation of the Atlantic Ocean and from the metabolism of the Amazonian ecosystem itself. Rainwater can reach rivers directly or can be captured by the forest, run throughout the canopy and trees trunks and finally reach the ground. Groundwater can then flow downhill to smaller rivers, carrying soil and other materials with it, and incorporate the runoff or infiltrate into soil into reservoirs. These processes are part of what we call the hydrological (water) cycle of a watershed. The hydrological cycle starts with precipitation (rainfall), which is followed by the runoff of that water into streams and rivers, infiltration of water into the ground, and a process called evapotranspiration, in which water is returned to the atmosphere through evaporation from soil and water surfaces or from the leaves, stems, or flowers of plants.
Vegetation along the edges of streams and rivers helps to decrease and slow down water runoff into those bodies of water. These zones are called riparian zones and the plants there are called riparian vegetation. Riparian vegetation has two main roles: first, it feeds water back into the atmosphere, through evapotranspiration; and second, it softens the fall of water hitting the ground helping the infiltration processes, which gives back water to the soil. Big trees with large root systems can then access the underground water even during drier seasons. Some trees can release up to 1,000 l of water into the atmosphere each day! As a result, Amazonia and its big rivers act like water vapor bombs, which put water into the atmosphere and form a dense layer of clouds that contain large amounts of water. These clouds flow with the winds, forming incredible flying rivers. Because of the high temperatures in Amazonia and the large amount of rain that falls around the equator, Amazonia has this massive power to exchange water between the forest and the atmosphere. The 4,000-m high Andean cordillera at the west of the South American continent acts as a barrier to winds and clouds coming across the continent and from the Atlantic Ocean. The result is a massive amount of rainfall on the areas of central, eastern, and southern Brazil and its neighboring countries. This river of clouds transports billions of liters of water in vapor form each year, which is almost
EVAPO-TRANSPIRATION
a phase of the hydrological (water) cycle that includes evaporation of water from soil and water surfaces, as well as from the stems, leaves, and flowers of plants.
equal to the amount of water flowing from the Amazon River itself into the ocean each year. So, these rivers in the sky change the climate of the continent and, eventually, that of the whole world.
RIVERS THAT PULSE
The thick cloud layer pours its heavy rainfall down onto lowlands, forcing the big rivers to flood and water from the rivers to spread to higher lands, submerging many plants living in those higher areas [2] . These forests flood each year, so these forests have a terrestrial phase and an aquatic phase every year (Figure 2 ). The floodwaters in these forests can reach up to 8 m high for as long as 300 days! Most trees in these forests spend half of the year outside of water and the other half in different levels of submergence. These flooding forests contain more than 1,000 tree species. This pulsing water system controls many of the plants' biological processes, like flowering growth, which in turn influence terrestrial animal communities, which feed on or live in these forests. Aquatic animals, like fish and freshwater dolphins, also feed on and live in these flooded forests when the water level is high.
Species change from highland streams down to bigger rivers and their flooded forests, lower along the watershed [3] . Such succession in environmental structure determined by water is seen both in species composition as in forest structure, likely a result of adaptation to different levels
FIGURE 2
Flood pulse of Amazonian rivers, showing the terrestrial and aquatic phases of riparian vegetation. The upper inset image shows rainfall over a stream that flows into the Tapajós River, with a wide flooded forest on its edges; the lower inset image shows a typical terra firme stream and its riparian vegetation. of water in the soil [4] . In other words, each stream seems to be unique in the matter of which species arises in such environments.
Incredibly, flooded forests can be very different from each other. Depending on what the river floor is made of, the types of species present in the flooded forests can vary. The rivers in Amazonia have two main origins: the young soils of the Andes Mountains and the ancient soils of the Brazil and Guyana old exposed rocks. Rivers that flow over young soils create flooded forests called Várzea forests, and rivers that flow over ancient soils create flooded forests called Igapó forests. These two kinds of forests are very different in tree species and overall size. The geological origin of the river affects the water's chemical properties, which results in remarkable differences in water color: Várzea forests occur along white water rivers, and Igapó forests on black or clear water rivers.
RIVERS THAT FLOW UNDERGROUND
Plants and animals that live in riparian habitats on the edges of rivers and streams respond to the amount of water present in the soil. The pulse of water in riparian habitats is much more random and less predictable than it is in rivers since most of variation in water level in riparian habitats comes from rainfall directly over these habitats. Terrestrial and aquatic compartments in terra firme Amazonia are intimately related and changes in one can have huge consequences in the other. For instance, it has been shown that degradation of riparian forests can lead to reduction in aquatic species number [5] .
On higher lands in Amazonia that are not directly affected by the flooding of big rivers, water also rules biodiversity. These humid areas, covering about 1 million km 2 , contain a dense and connected network of small streams, which are formed and maintained by underground water. These small streams are actually where most of the water in the big rivers originally comes from.
WATER CONTROLS AMAZONIAN BIODIVERSITY
From flying rivers in the form of clouds, through rainfall and the flow of water from highlands to lowlands, water is a major factor affecting biodiversity in Amazonia. Amazonian species have evolved many ways of living in or interacting with water, leading to high number of species in each area. Also, most Amazonian human populations live near its rivers and are also accustomed to the pulsing rhythms of those rivers. Amazonian forests are essential for Amazonia's contribution to the environment. Locally, these forests affect water quality and distribution, and more globally, they can affect the stability of IGAPÓ areas flooded by rivers with acidic water, formed in the highlands of the Guyana and Brazilian old exposed rocks (for example, Negro River and Tapajós River).
VÁRZEA
areas flooded by rivers that are rich in suspended material eroded from the Andes Mountains, which makes the water whitish (for example, Solimões River and Madeira River).
TERRA FIRME
area above the floodplains of major rivers, where local vegetation is not seasonally flooded.
